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AMKNDMENTS T O THE CLAIMS 

The following listing of claims will replace all prior versions, and listings, of claims in 
the presrait application: 

1. (Canceled) 

2. (Cuncntly Amended) Thv yv f ^-i-*;*^ a pmr^esa for recovery of hexaval&nt cliioroium 

from a stre sffi^ cnmprisinB: 

pmvidinfr the stream con taining hexavalent chroniium: 

teacring a soluble precinitatine re agent with the hexavalent chromiW" to form M, 
insoluble nrecipitating reaeent-chromate o recinitate. wherein the soluble low toxicity 
precipitating reagent is selected from bismuth compounds; lanthanide compounds; ahiminum 
compounds; titanium compounds, trivalent chromium compounds; organic compounds 
containing a group selected fiom nitronium, phosphonium, sulfianium, stibonium, iodonium, 
pyrylium, or combinations thereof; or combinations thereof; 

taacting the insoluM*^ p red pitatinf reagent-chr o mate precipitate with an acidic solutioi^ 
form an insohible precipitating reaeent pr eripitate and a soluble hexavalent chromium 
compound: and 

recovering the soluble hexavalent ch romium c< 



•lujiiiimii 



3. (Cumsntly Amended) The process of claim I[l]]2 wherein the acidic solution is selected from 
sulfbric acid, hydrochloric acid, hydrofluoric acid, boric acid, phosphoric acid, pyjophosphoric 
acid, phosphomolybdic acid, phosphotungstic acid, siUcomolybdic add, silicotungstic acid, or 
combinations thereof. 

4. (Currently Amended) The process of chum [[1]]2 wherein the acidic solution is selected fiom 
acidic oxalates, malonatcs, succinates, maleates, fumarates, malates, tartrates, salicylates, or 
combinations thereof. 
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5. (Currently Amended) Thepiocess of claim [[1]]2 wherein the insoluble precipitating reagent- 
chronjate precipitate has a solubility of less than 1 X 10'^ M Cr^'. 

6. (Original) The piocess of claim 5 wherein the insoluble precipitating reagent-chromate 
precipitate has a solubility of less than 5 X 10"^ M Cr*'. 

7. (Qniently Amended) The process of claim [[1]]2 wherein the process is earned out at 
temperatures in the range of from about 5*C to about 100*C. 

8. (Currently Amended) The process of claim [[1]12 wheiem recovering the soluble hexavalent 
chromiuin compound comprises obtaining a solid using a process selected ftom evaporation, 
freeze drying, or salting out. 

9. (Currently Amended) The process of claim I[l]]2 fiirthcr comprising reacting the insoluble 
precipitating reagent precipitate with a solubiUang reagent to form the soluble low toxicity 
precipitating reagent. 

10. (Original) The process of claim 9 wherein the solubilizing reagent is selected from nitric 
acid, perchloric acid, sulfuric acid, hydrochloric acid, acetic acid, propionic add, lactic acid, 
citric acid, or combinations thereof. 

1 1. (Currently Amended) The process of claim 9 further conqirising recovering the soluble tew 
tejfieity precipitating reagent using a process selected from evaporation, freeze-drying, or salting 
out. 

12. (Currently Amended) The process of claim [[11]2 wherein the low toxicity precipitating 
reagent is an organic compound containing a groi^ selected from nitronium or phosphonium. 

13. (Canceled) 
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14. (Cuirently Amended) Thoproo e ss of olnim 13 A nrocess for recovery of hexavalent 
rhmmiuTn from a stream comurismg: 

p pyvf ding the stream containing he xavalent chromimn; 

reacting a soluble precipitating reagent w ith the hexavalent chromium tP ^atm an 
insoluble nrecipitatiTiB reagent-chtomate precimtate. wherein the soluble low toxicity 
precipitatine reagent is selected from bismuth compounds; lanthanidc compounds; alumiiium 
compounds; titanium compoands[[,]L trivalent chromium compounds; organic compounds 
containing a group selected fioro nitionium, phosphonium, sulfonium, stibonium, iodonium, 
pyiylium, or combinations thereof; or combinations thereofL^ 

recovering the insoluble i> rerinitfltine reagent-chromate precipitate. 

15. (Currently Amended) The process of claim ^14 wherein the insoluble precipitating reagent- 
chmmate precipitate has a solubility of less than 1 X 10" M Cr - 

16. (Original) The process of claim 15 wherein the insoluhle precipitating reagent-chtomate 
precipitate has a solubility of less than 5 X 10^ M Cr"^. 

17. (Currently Amended) The process of claim 4*14 wherein the process is ca^ 
temperatures in tfie range of from about 5'C to about 1 00*C. 

1 8. (Original) The process of claim 17 further comprising: 

reacting the insoluble precipitatuig reagent-chromate precipitate with an acidic sohition to 
form an insoluble precipitating reagent precipitate and a Soluble hexavalent chromium 
compound; and 

recovering the soluble hexavalent chromium compound. 

19. (Original) The process of claim 1 8 wherein the acidic solution is selected from sulfuric acid, 
hydrochloric acid, hydrofluoric acid, boric acid, phosphoric acid, pyrophosphoric acid. 
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phosphoinolybdic acid, phosphotungstic acid, silicomolybdic acid, silicotungstic acid, or 
combinations thereof. 

20. (Original) The process of claim 18 vrherein the acidic solution is selected fiom acidic 
oxalates, malonates, succinates, maleates, fmnarates, malates, tartrates, saUoylates, or 
combinations (hereof. 

21. (Original) The process of claim 18 wherein recovering the soluble hexavalent chromium 
compound comprises obtaining a solid using a process selected from evaporation, freeze drying, 
or salting out. 

22. (Cuirenfly Amended) The process of claim 1 8 further comprising reacting the insoluble 
precipitating reagent precipitate with a solubilizing reagoit to form the soluble loiir toxicity 
precipitating reagent. 

23. (Original) The process of claim 22 wherein the solubilizing reagent is selected fiom nitric 
acid, perchloric acid, sulftiric add, hydrochloric acid, acetic acid, propionic acid, lactic acid, 
citric acid, or combinations thereof. 

24. (Cutrentiy Amended) The process of claim 22 further comprising recovering the soluble tew 
texieity precipitating reagent using a process selected from evaporation, frceze-diying, or saltitig 
out. 

25. (Currently Amended) The process of claim i*14 wherein the lowtoxici» precipitating 
reagent is an organic compound having a groiqj selected from nitronium or phosphonium. 

26. (Currently Amended) A process for recovery of hexavalent chromium from a stream 
comprising: 

providing the stream containing hexavalent chromium; 
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reacting a soluble low toxicity precipitating reagent with the hexavalent chromium to 
form an insoluble precipitating reagent-ijhromate precipitate, the soluble low toxicity 
precipitating reagent selected fhwn bismuth compounds; lanthanide compounds; aluminum 
compounds; titanium compounds[[ Jt trivalent dnomium compounds; organic compounds 
containing a group selected ftom nitronium, phosphonium, sulfonium, stibonium. iodonium, 
pyrylium* or combinations thereof; or combinations thereof; 

reacting the insoluble precipitating reagent-chromate precipitate wifli an acidic solution to 
foim an insoluble precipitating reagent precipitate and a soluble hexavalent chromium 
compound; 

recovering the soluble hexavalrat chromium compound; and 

reacting the insoluble precipitating reagent precipitate with a solubilizing reagent to form 
die soluble low toxicity precipitating reagent. 

27, (Qiigitial) The process of claim 26 wherein the acidic solution is selected fix>m sulfuric acid, 
hydrochloric acid, hydrofluoric acid, boric acid, phosphoric acid, pyrophosphoric acid, 
phosphomolybdic acid, phosphotungstic acid, silicomolybdic acid, silicotungstic acid, or 
combinations thereof. 

28, (Original) The process of claim 26 wherein the acidic solution is selected fifom acidic 
oxalates, malonatcs, succinates, malcatcs, fumarates, malates, tartrates, salicylates, or 
combinations thereof. 

29, (Original) The process of claim 26 wherein the insoluble precipitating reagent-chromate 
precipitate has a solubility of less than 1 X 10'^ M Cr^. 

30, (Original) The process of claim 29 wherein the insoluble precipitating reagent-chromate 
precipitate has a solubility of less than 5 X 10"^ M Cr^^ 
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31. (Original) The process of claim 26 wherein the solubilizing reagent is selected from nitric 
acid, perchloric acid, sulfuric acid, hydrochloric acid, acetic acid, propionic acid, lactic acid, 
citric acid, or combinations thereof 

32. (Original) The process of claim 26 wherein the process is carried out at temperatures in the 
range of from about 5*C to about lOO'C, 

33_ (Original) The process of claim 26 wherein recovering the soluble hexavalent chromium 
compound comprises obtaming a solid using a process selected from evaporation, fieeze drying, 
ofT salting out 

34. (Currently Amended) The process of claim 26 further comprising recovering the soluble lew 
twieity precipitating reag^t using a process selected from evaporatioji, fireeze-drying, or salting 
out. 

35. (Currently Amended) The process of claim 26 wherein the low toxicity precipitating reagent 
is an organic compound having a group selected from rutroninm or phosphonium. 

36. (Original) The method of claim 9 further comprising heating the hisoluble precipitating 
reagent precipitate to a temperature of less than about 250'C to convert the insoluble 
precipitating reagent precipitate to an oxide or hydroxide before reacting the insoluble 
precipitating reagent precipitate with the solubilizing reagent. 

37. (Original) The method of claim 22 finther comprising heating the insoluble precipitating 
reagent precipitate to a temperature of less than about 250"C to convert the insoluble 
precipitating reagent precipitate to an oxide or hydroxide before reacting Ae insoluble 
precipitating reagent precipitate with the solubilizing reagent. 

38. (Original) The method of claim 26 further comprising heating the insoluble precipitating 
reagent precipitate to a temperature of less than about 250'"C to convert the insoluble 
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precipitating reagent precipitate to an oxide or hydroxide before reacting the insoluble 
precipitating reagent precipitate with the solubilizing regent. 

39. (Outently Ajnended) The method of claim [[1]]2 wherein the stream containing hexavalent 
chromium is. selected fiom chrome plating process waste streams, anodizing process waste 
Streams, conversion coating process waste streams, phosphating process waste steams, paint 
process waste streams, paint extract process waste streams, polymerization process waste 
streams, leather tanning process waste streams, wood preservative waste streams, fimgicide 
waste streams, pesticide waste streams, landfill waste streams, contajninated site waste streams, 
or combinations thereof. 

40. (Cunently Amended) The method of claim 4314 wherein the stream containing hexavalent 
chromium is selected torn chrome plating process waste streams, anodizing process waste 
streams, conversion coating process waste streams, phosphating process waste streams, paint 
process waste streams, paint extract process waste streams, polymoization process waste 
streams, leather tanning process waste streams, wood preservative waste streains, fungicide 

waste streams, pesticide waste streams, landfiU waste streams, contaminated site waste streams, 
or combinatioiis thereof. 

41. (Original) The method of claim 26 wherein the stream containing hexavalent chromium is 
selected from chrome plating process waste streams, anodizing process waste streams, 
conversion coating process waste streams, phosphating process waste streams, paint process 
waste streams, paint extract process waste streams, polymerization process waste streams, leather 
tanning process waste streams, wood preservative waste streams, fungicide waste streams, 
pesticide waste streams, landfUl waste streams, contaminated site waste streams, or combinations 
thereof. 

42. (Currently Amended) The method of claim [[ll]2 wherein the stream containing hexavalent 
chromium is an aqueous stream. 
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43. (CurrcnUy Amended) The method of claim 4*H wherein the stream containing hexavalent 
chromium is an aqueous stream. 

44. (Original) The method of claim 26 wherein the stream containing hexavalent chromium is an 
aqueous stream. 
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